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FIG. 2: Normalized signal amplitude (color axis) in the Livingston instrument for four synthetic events added to real
interferometric data, as examined in a time-frequency representation. The top row is before the glitch-mitigation is applied,
and the bottom row is after we have modeled and removed the glitch with BayesWave. The simulated chirping signal is clearly
visible in the background of all. The glitch extends in frequency below the lowest frequency used in either the glitch fitting and
removal or the parameter estimation procedures, and as such was not completely removed. However, since those frequencies
are excluded from the analyses, the result is una↵ected by the remaining glitch power.

ratio, mass-weighted spins (�e↵), and tidal deformabili-
ties (⇤1,⇤2). In order to check the e�cacy of recovery
for either, we used the IMRPhenomPv2 family to synthe-
size and insert three examples of a precessing signal, and
the TaylorF2 to insert three tidally influenced, but spin-
aligned, waveforms into the data. In Fig. 3 we present
a selection of two-dimensional posteriors over combina-
tions of the parameters for a precessing signal simulated
with IMRPhenomPv2 (top row) and three signals simu-
lated with TaylorF2 (second to fourth row). In all cases,
we use the same waveform family to simulate the signal
added into the data and as template in the parameter
estimation algorithm.

In all four events shown in Fig. 3, we verify the re-
covery of the detector-frame mass parameters, since they
dominate the phase evolution of the waveform. The left
column of Fig. 3 displays the total mass – chirp mass
posterior for all four simulated signals, with the zero-
noise-realization and glitch-removed cases shown. The
glitch-present recovery is often badly biased, enough so
that we do not include it in Fig. 3 and instead refer to
Table I to indicate their credible regions. The posteriors
for the glitch removed and zero-noise cases are qualita-
tively very similar. From Fig. 3 it is seen that the mass
recovery is consistent with the injected value in all cases,
and the zero-noise and glitch-removed recovery encom-
passes similar values. This validates the premise that
the glitch removal method does not bias the lower PN
order parameters which influence the waveform.

The second column of Fig. 3 shows the two-dimensional
posteriors for the mass ratio and the e↵ective spin. We
again find no bias in the parameter estimates due to the
glitch removal. The posteriors for the glitch removal and
the zero-noise analyses are minimally shifted with respect

to each other, which is consistent with the expected e↵ect
of noise realization on signal recovery and not evidence
for a bias. Indeed, the specific noise realization of the
data induces an additional shift on the posterior esti-
mates of the order of the posterior variance. In addition,
the top-right panel shows the posterior for the e↵ective
spin �e↵ and the spin parameter �p [41]. The latter pa-
rameter is an estimate of spin-precession in the waveform.
As expected we again see no biases due to glitch removal.

Finally, the tidal parameter estimation also seems un-
a↵ected by the glitch removal procedure. The two dimen-
sional marginalized posteriors for the component tidal
parameters are presented in the right column, second
through fourth row of Fig. 3. The posteriors obtained
with our two analyses are both consistent with each other
and capture the known value well within their credi-
ble intervals. Moreover, the recovered posterior struc-
ture is very similar to the actual posterior measured for
GW170817 in [1], exhibiting similar boundaries and de-
generacies.

Credible intervals for the parameters, as well as their
injected values, are quoted in Table I for all three analy-
ses (with glitch mitigation, without glitch mitigation, and
with a zero-noise realization). The 90% credible intervals
computed from the glitch-mitigated data are consistent
with the ones from the zero-noise analysis. This is in
stark contrast to the parameter estimates computed if
the glitch is included in the data analyzed. The values
recovered are well outside of the posterior in the glitch-
free examples, and nowhere near the known values. In
all four cases, the mass ratio is pushed to extremely high
values. The same extreme displacement occurs for the
tidal parameters, producing tidal deformability values in
the thousands, strongly peaked for ⇤1 and nearly unmea-


